Purpose -The purpose of this paper is to investigate whether sentiment and mood, which are distinct theoretical concepts, can also be distinguished empirically. Design/methodology/approach -Using a sample of German small-cap stocks and linear techniques, the effect of sentiment and mood on short-term abnormal stock return following earnings announcements is tested separately. Findings -Mood tends to be a positive factor in predicting short-term abnormal stock return, as its biologically based impact uniformly affects the risk aversion of all market participants. Notably, negative mood influences stock return significantly negatively. Sentiment is no factor, however, as its cognitively based impact affects only unsophisticated investors, namely, their cash-flow expectations. Research limitations/implications -As the sample is restricted to small-cap stocks from a single stock market and only two proxies of sentiment and mood, respectively, are used, the findings should be generalized with caution. Future research might investigate other markets and employ different proxies of sentiment and mood.
Introduction
Concepts of behavioral finance tend to describe the judgment and decision making of investors in a more realistic way than normative neoclassical finance (De Bondt et al., 2008) . While limits to arbitrage (Shleifer and Vishny, 1997) seem to prevent at least the entire correction of anomalous mispricing, sentiment and mood have been used as behavioral concepts to explain irrational deviations from intrinsic values. Sentiment is associated with investor decision making being affected by cognitive biases (Baker and Wurgler, 2007) and mood is associated with investor decision making being affected by sustained emotional states (Morris, 1989) .
Even though sentiment and mood are different concepts from a theoretical perspective, they tended to be mixed up in preceding research. This study differentiates between sentiment and mood, demonstrating that sentiment and mood also have different empirical impact. Using a sample of German small-cap stocks and event study methodology, it is shown that mood is a positive factor in predicting the short-term cumulative abnormal stock return following earnings announcements. In particular, negative mood significantly depresses stock return. By way of contrast, sentiment is not found to be a factor.
Sentiment
Sentiment is a concept of behavioral finance and refers to the beliefs investors hold regarding an asset's future earnings (Barberis et al., 1998) . The vast majority of preceding research suggested that sentiment reflects beliefs that are irrational, that is, inconsistent with the fundamentals (e.g. Baker and Wurgler, 2007; Barberis et al., 1998; Brown and Cliff, 2005) .
Sentiment appears to occur due to the cognitive biases of investors (Baker and Wurgler, 2007) . For example, while positive sentiment was found to develop following positive stock returns and negative sentiment to develop following negative stock returns (Brown and Cliff, 2004) , extrapolation bias (De Bondt, 1993) and reliance on the representativeness heuristic (Kahneman and Tversky, 1972) tend to play a role. Besides being caused by cognitive biases, sentiment itself may cause biased investor behavior (e.g. Brown and Cliff, 2005) . As a result of the mutual relationship between cognitive biases and sentiment, prevailing positive or negative sentiment is likely to become amplified.
Sentiment proxies
Past research suggested a variety of sentiment proxies. The sentiment proxies are either indirect and market-based or direct and non-market-based (Brown and Cliff, 2004) . The indirect market-based proxies incorporate market data, such as price or volume data (e.g. Baker and Wurgler, 2006) , whereas the direct non-market-based proxies refer to expressed opinions (e.g. Lemmon and Portniaguina, 2006) . Sentiment proxies can refer to single stocks (e.g. Joseph et al., 2011) , certain segments of the stock market (e.g. Jame and Tong, 2014) or the entire stock market (e.g. Massa et al., 1999) . While sentiment proxies tend to either relate to retail investor sentiment (Kumar and Lee, 2006) or institutional investor sentiment (Black, 2006) , the majority of the sentiment proxies capture the sentiment of retail investors.
Sentiment and stock return
Sentiment can have a substantial effect on the market prices of stocks. In the shorter term, the return of sentiment-prone stocks is positively related to sentiment. Particularly prone to sentiment are stocks that are difficult to arbitrage, including more speculative, more volatile and smaller-capitalization stocks, as well as the stocks of unprofitable, non-dividend-paying, young, growth or distressed companies (Baker and Wurgler, 2007) . In the longer term, however, the relationship between sentiment and the return of sentiment-prone stocks is likely to become negative (Brown and Cliff, 2005) . The mispricing created by unsophisticated investors in the shorter term is corrected in the longer term, which is consistent with mean reversion in stock prices (Poterba and Summers, 1988) .
In contrast to sentiment-prone stocks, the stocks of dividend-paying mature companies, which tend to be less speculative, less volatile and larger in capitalization, are insensitive to changes in sentiment or might even be negatively related to sentiment in the short-term (Baker and Wurgler, 2007) . The concept of sentiment beta quantifies the sensitivity of an individual stock's return to changes in sentiment (Glushkov, 2006) .
Mood
Mood is a psychological concept and refers to a mild but persistent emotional state that is usually unrelated to a specific trigger (Morris, 1989) . According to the mood-as-information hypothesis (Schwarz and Clore, 1983) , mood influences the perception of risks and benefits during judgment and decision making. It appears that individuals in positive mood attach higher probabilities to the positive outcomes of unrelated events and lower probabilities to the negative outcomes of unrelated events whereas the opposite is true for individuals in negative mood (Wright and Bower, 1992) . While individuals in positive mood tend to disproportionately focus on positive information, individuals in negative mood tend to disproportionately focus on negative information (Isen et al., 1978) . Individuals in negative mood also seem to critically analyze all available information whereas individuals in positive mood seem to rely on simplifying heuristics (Schwarz, 1990) . The more complex an issue, the more likely it is that prevailing mood influences judgment and decision making (Clore et al., 1994) .
Mood proxies
Past research suggested a variety of mood proxies. A few of the proxies are associated with irregular events that influence mood only when they occur, for example, major sports competitions (Schwarz et al., 1987) and daylight saving time changes (Coren, 1996) . Other proxies tend to continuously influence mood, such as those associated with the weather (e.g. Cunningham, 1979) and certain biorhythm proxies (e.g. Rosenthal et al., 1984) .
Mood and stock return
The psychological insights regarding mood have been applied to financial decision making. Individuals in positive mood appear to exhibit higher financial risk tolerance than individuals in negative mood (Grable and Roszkowski, 2008) . While several of the mood proxies have been tested specifically in a financial markets context, positive mood is related to positive short-term stock return and negative mood to negative short-term stock return (e.g. Dichev and Janes, 2003; Hirshleifer and Shumway, 2003; Kamstra et al., 2003) . The concept of mood beta quantifies the sensitivity of an individual stock's return to changes in mood (Hirshleifer et al., 2018) . The return attributable to mood represents a deviation from fundamental value (Lahav and Meer, 2012) , with the effect of mood on stock return resulting from changes in the risk aversion of investors, rather than changes in expected future cash flows (Harding and He, 2016) .
Sentiment vs moodconceptual issues
From a theoretical perspective, sentiment and mood can be distinguished clearly. While sentiment is a concept of behavioral finance, mood is a concept that originates in psychology. The proxies of sentiment refer to economic variables, such as stock-market data, whereas the proxies of mood refer to non-economic variables, such as weather data. The direction of causation is one-sided for the mood proxies, which may affect stock return but cannot be affected by stock return. For example, it would not be plausible to suggest that the stock return on a given day explains the hours of sunshine on that day. By way of contrast, the sentiment proxies may both affect stock return and be affected by stock return. For example, the opinions expressed in financial social media may not only explain stock return (Chen et al., 2011) but may also be explained by stock return (Rapp, 2016) . Furthermore, sentiment can be diametrically opposed for different stocks or different segments of the stock market (Baker and Wurgler, 2007) . Mood tends to have a more uniform impact, however, as it affects the general risk aversion of investors, that is, the market-wide discount rate rather than the expected cash flows of a particular stock (Harding and He, 2016) . While sentiment arises due to biased cognitive processes of investors (Baker and Wurgler, 2007) , mood arises due to biological processes (Rosenthal et al., 1984) . It is therefore questionable whether suboptimal judgment and decision making caused by mood can be changed easily. Suboptimal judgment and decision making caused by sentiment, however, appears to be attenuable through learning and experience (Kahneman and Riepe, 1998) .
Motivation and hypothesis development
In spite of the substantial differences between sentiment and mood, most preceding research did not clearly differentiate between these two concepts. While some studies used the terms sentiment and mood interchangeably (e.g. Lux, 2011) , others tended to label mood as sentiment.
For example, Baker and Wurgler (2007) considered mood proxies like day length as proxies of sentiment. Siganos et al. (2014) referred to sentiment although they incorporated Facebook's Gross National Happiness Index, which constitutes a proxy of mood. Finally, Antoniou et al. (2013) defined sentiment by referring to "individual(s) (who), for whatever extraneous reason, feel(s) excessively optimistic or pessimistic about a situation" (p. 4) although this definition also includes the optimism and pessimism that is due to mood rather than sentiment.
Against that background, this study closes a gap and differentiates between sentiment and mood. The effects of sentiment and mood on stock return are analyzed separately. It is hypothesized that sentiment and mood, which are conceptually different from each other, also influence stock return in different ways. Mood is expected to affect both unsophisticated investors and sophisticated investors whereas sentiment is expected to affect only unsophisticated investors. Sophisticated investors are assumed to be immune to the sentiment-related cognitive biases unsophisticated investors are affected by (Kahneman and Riepe, 1998) . Sophisticated investors are also assumed to conduct arbitrage transactions that oppose the sentiment-based trades of unsophisticated investors. As a result, the short-term positive relationship between sentiment and the return of sentiment-prone stocks suggested by past research (Baker and Wurgler, 2007) is expected to weaken. The short-term positive relationship between mood and the return of mood-prone stocks (Hirshleifer et al., 2018) , however, is not expected to weaken.
Sample and methodology
While the return of small-cap stocks appears to be particularly susceptible to sentiment (Baker and Wurgler, 2007) and mood (Hirshleifer et al., 2018) , this study employs the sample of 50 German small-cap stocks included in the SDAX. In related past research, German small-cap stocks tended to be neglected. The sample period ranges from January 1, 2011 to December 31, 2015.
For examining the relationship between sentiment and short-term stock return as well as mood and short-term stock return, this study analyzes post-earnings announcement drift (PEAD) (Ball and Brown, 1968) . PEAD constitutes a lasting market anomaly (Son et al., 2018) . This study argues that after the release of quarterly earnings, short-term stock return does not only depend on the earnings surprise, as suggested by past research (Ball and Brown, 1968 ), but also on sentiment and mood. Short-term cumulative abnormal stock return is expected to be positively predicted not only by the abnormal stock return on the day of the earnings announcement, which is used as a proxy for the direction and size of the earnings surprise (Swart and Hoffman, 2013) , but also by the values of the sentiment and mood variables prevailing when earnings are announced. However, only the mood variables are expected to be significant positive predictors.
The daily abnormal stock returns are calculated by way of event study methodology including the market model with an estimation window of 120 days (MacKinlay, 1997). Cumulative abnormal stock return is analyzed over the five trading days following an earnings announcement, first, to ensure a short-term focus and, second, because the majority of PEAD seems to occur during the week following an earnings announcement (Bernard and Thomas, 1989) .
Two proxies of sentiment and two proxies of mood are employed for this study. As far as sentiment is concerned, a market-wide non-market-based measure and a stock-specific market-based measure are used. Regarding the former, consumer confidence (Lemmon and Portniaguina, 2006) is chosen and the most recent value of the German GfK consumer confidence index before earnings were announced is incorporated in a consistent fashion. As stock-specific market-based measure, the respective stock's price-book ratio (Baker and Wurgler, 2007) prevailing on the day before earnings were announced is incorporated.
As far as the mood proxies are concerned, two continuous mood proxies, namely, day length and lunar phase are employed. Regarding day length, the average actual day length between the earnings-announcement day and the fifth trading day thereafter is incorporated. Using the actual day length is consistent with the psychological research (Rosenthal et al., 1984) even though it is inconsistent with Kamstra et al. (2003) , who were criticized for not using the actual day length (Kelly and Meschke, 2010) . Regarding the lunar phase, two indicator variables are constructed. One indicates new moon being at most one day away from the period between the earnings-announcement day and the fifth trading day thereafter. The other is constructed alike but indicates proximity to full moon.
To take account of possible asymmetric effects of sentiment and mood on stock return, terciles of the sentiment proxies as well as the mood proxy that represents day length are formed. From a statistical perspective, terciles are fairly consistent with the categorical new-moon variable and the categorical full-moon variable, as these categorical variables indicate either full moon or new moon for approximately one-third of the cases. Cumulative abnormal stock return during the five trading days following an earnings announcement is regressed separately on the highest and lowest tercile of the sentiment proxies, the highest and lowest tercile of the day-length mood proxy and the categorical new-moon and full-moon variable. To control for the direction and size of the earnings surprise, the abnormal stock return on the earnings-announcement day is included as a predictor variable. The following regression models are estimated:
where CAR represents cumulative abnormal stock return; β 0 represents the constant term; β 1 and β 2 represent slope terms; AR represents abnormal stock return; CCh represents the highest tercile of consumer confidence; and ε represents the error term.
where CCl represents the lowest tercile of consumer confidence.
where PBh represents the highest tercile of the price-book ratio.
where PBl represents the lowest tercile of the price-book ratio.
where DLh represents the highest tercile of average day length.
where DLl represents the lowest tercile of average day length.
where NM represents an indicator variable for new moon.
where FM represents an indicator variable for full moon.
Empirical analysis 7.1 Descriptive statistics
During the sample period, 648 relevant earnings announcements occurred. 319 of the earnings announcements are positive, 326 are negative and 3 are neutral, as suggested by the abnormal stock return on the day of the earnings announcement. Table I presents descriptive statistics of the collected quantitative data.
Regression results
In each of the regressions, the coefficient of AR is positive and statistically significant at the 1 percent level. The coefficients of the sentiment and mood variables are presented in Table II [1]. As the mood variable DLl holds a negative coefficient that is significant at the 10 percent level and the mood variable DLh holds a positive coefficient that is close to statistical significance at the 10 percent level ( p ¼ 0.112), further analysis is conducted. The importance of increasing day length for relatively long days and decreasing day length for relatively short days is additionally investigated. According to Palinkas and Houseal (2000) , increasing day length positively affects mood and decreasing day length negatively affects mood. No preceding study is known to the author that analyzed increasing day length for relatively long days and decreasing day length for relatively short days in a financial markets context. The following regression models are estimated:
where DLhi represents the highest tercile of average day length while day length is also increasing.
where DLld represents the lowest tercile of average day length while day length is also decreasing. The results of the additional analysis are presented in Table III . In both regressions, the coefficient of AR is positive and statistically significant at the 1 percent level.
Discussion
Since the coefficient of AR is significantly positive in each of the regressions, the abnormal stock return on the day of an earnings announcement is a positive factor in predicting cumulative abnormal stock return in the five trading days thereafter. Thus, PEAD is demonstrated to exist for the sample of SDAX stocks. Both the empirical and the economic importance of PEAD were recently documented (Battalio and Mendenhall, 2011) . On the other hand, Chordia et al. (2014) did not find evidence of PEAD, arguing that capital markets had become increasingly efficient.
As the coefficients of CCh and CCl as well as PBh and PBl are insignificant, sentiment could not be shown to have a significant effect on the short-term return of sentiment-prone stocks following earnings announcements. The coefficients of PBh and PBl are positive and negative, respectively, as expected whereas the coefficients of CCh and CCl are contrary to expectations negative and positive, respectively. Considering the signs of the coefficients of PBh and PBl, it appears that the positive impact of stock-specific sentiment on short-term stock return is attenuated by the arbitrage of sophisticated investors as predicted. This finding is consistent with Schmeling (2007) , who demonstrated that institutional investors take advantage of the mispricing caused by retail investor sentiment. Since the coefficients of CCh and CCl are negative and positive, respectively, albeit insignificant, it might be speculated that the arbitrage activities due to market-wide sentiment are somewhat exaggerated. Besides, since sentiment in contrast to mood directly relates to the irrational earnings expectations of investors, it is plausible to argue that prevailing high (low) sentiment is likely to increase the probability of sentiment-prone investors being negatively surprised (positively surprised) once actual earnings are released. Such negative surprise (positive surprise) would decrease (increase) stock demand and increase (decrease) stock supply, with relatively lower (higher) cumulative abnormal stock return following the earnings-announcement day. Therefore, the short-term positive relationship between sentiment and stock return might not only be attenuated by the arbitrage activities of sophisticated investors but it might even turn negative if unsophisticated investors are surprised and realize that their earnings expectations were unreasonable. Considering the signs of the sentiment variables' coefficients, it appears more likely that unsophisticated investors are surprised when they relied on market-wide sentiment rather than stock-specific sentiment. The finding that sentiment is no significant factor in predicting the short-term return of sentiment-prone stocks is consistent with some preceding research. Brown and Cliff (2004) reported that market-wide sentiment does not predict the weekly abnormal return of small-cap stocks and Tumarkin and Whitelaw (2001) reported that the weekly abnormal return of technology stocks is not predicted by stock-specific sentiment. On the other hand, Lux (2011) showed that market-wide sentiment predicts the weekly return even of blue-chip stocks in Germany and Joseph et al. (2011) showed that stock-specific sentiment predicts the weekly abnormal return of sentiment-prone stocks. While Livnat and Petrovits (2009) and Mian and Sankaraguruswamy (2012) also analyzed sentiment in association with PEAD, both focused on longer-term PEAD. Livnat and Petrovits (2009) employed the sentiment index from Wurgler (2006, 2007) , which reflects indirect market-based DLld −0.82 −2.08** Note: **Indicates significance at 5 percent level Table III . Regression results of additional analysis sentiment, and demonstrated that sentiment is a negative factor in predicting cumulative abnormal stock return over the quarter following earnings announcements. By way of contrast, although Mian and Sankaraguruswamy (2012) also used the sentiment index from Wurgler (2006, 2007) , they reported that sentiment is a positive factor in predicting cumulative abnormal stock return over the quarter following earnings announcements.
The coefficients of the mood variables DLh and DLl are positive and negative, respectively, as expected. Particularly DLl indicates certain statistical significance, which implies that relatively short days may be a substantial negative factor in explaining the short-term cumulative abnormal return of mood-prone stocks following earnings announcements. This finding is consistent with Dowling and Lucey (2008) , who incorporated the approach of Kamstra et al. (2003) and suggested that SAD is a significant mood proxy with respect to the return of small-cap stocks. On the other hand, Kaustia and Rantapuska (2016) questioned the existence of a positive relationship between day length and stock return although they analyzed investors from Finland, a country where changes in day length throughout the year are more pronounced than in Germany. Even more, Kaustia and Rantapuska (2016) surprisingly found that the propensity of investors from Northern Finland to buy stocks is negatively related to day length. The additional variables DLhi and DLld are positive and negative, respectively, as expected. The coefficient of DLld is significant at the 5 percent level whereas the coefficient of DLhi is insignificant. Similar to the coefficients that represent actual day length, DLhi and DLld thus hint at a somewhat asymmetric association between day length and short-term stock return. The negative impact of relatively short days whose day length is decreasing is more pronounced than the positive impact of relatively long days whose day length is increasing. Finally, the variables that reflect the lunar phase also show this asymmetric tendency to a certain extent. Although the coefficient of FM is not significant, it is negative as predicted. The coefficient of NM is negative contrary to expectations but less significant. It might be speculated that full moon somehow negatively affects short-term stock return whereas new moon has no impact. This interpretation is consistent with Brahmana et al. (2014) , who demonstrated that full moon negatively affects stock return but new moon has no effect on stock return. By way of contrast, Borowski (2015) , who analyzed the stock market in Poland, reported that new moon positively affects stock return but full moon has no effect on stock return. According to Yuan et al. (2006) , stock return is at least lower around full moon than around new moon.
While the effect of positive mood on stock return tends to be attenuated to a certain extent, the effect of negative mood tends to be persistent. It appears that the impact of investors who are affected by positive mood is arbitraged away to a certain extent by unaffected sophisticated investors. This seems to be the case even though the associated arbitrage transactions involve short sales, which are a limit to arbitrage ( Jones and Lamont, 2002) . While correcting for the mispricing due to negative mood merely involves purchasing stocks but not engaging in short sales, it appears that sophisticated investors themselves are not immune to negative mood. The biological processes that cause negative mood might be particularly strong and might have a particularly severe impact on individuals, which is consistent with the psychological research (e.g. Mayberg et al., 1999) . The finding that negative mood has a more pronounced impact on the short-term return of mood-prone stocks than positive mood is consistent with Edmans et al. (2007) , who analyzed the next-day effect of soccer results on investor mood. Finally, DeHaan et al. (2017) also examined mood in association with PEAD. However, they analyzed only negative mood and longer-term PEAD, arguing that negative weather-induced mood leads to reduced investor activity and thus more pronounced PEAD after both positive and negative earnings announcements.
In summary, the results of the data analysis provide support for the hypothesis that the effect of mood on stock return is more pronounced than the effect of sentiment on stock return.
The results of the data analysis underline that sentiment and mood do not only represent distinct theoretical concepts but that sentiment and mood can also be distinguished empirically.
Conclusion
The major contribution of this paper is to demonstrate that sentiment and mood are separate concepts that need to be differentiated from each other, both theoretically and empirically. While sentiment is a concept of behavioral finance and refers to economic variables, mood is a concept of psychology and refers to non-economic variables. Sentiment arises due to biased cognitive processes of investors whereas mood arises due to biological processes. The direction of causation is one-sided for the mood proxies whereas it is mutual for the sentiment proxies. While sentiment can be diametrically opposed for different stocks or different segments of the stock market, mood tends to have more uniform impact.
This paper empirically shows that sentiment is no factor in predicting the short-term abnormal return of small-cap stocks following earnings announcements. It appears that sophisticated investors attenuate the positive impact of sentiment through arbitrage and unsophisticated sentiment-prone investors, whose irrational expectations are probably surprised when earnings are released, influence stock return in the same direction. The financial literacy of retail investors therefore should be enhanced. Moreover, this paper shows that mood tends to be a positive factor in predicting the short-term abnormal return of smallcap stocks following earnings announcements. As opposed to sentiment, mood is more persistent and its impact on stock return is not easily attenuated by arbitrage, which is particularly true for negative mood. Obviously, it is difficult for investors to free from negative mood irrespective of their sophistication. Market participants should adjust their trading strategies to take account of the different effect of sentiment and mood on stock return. 
